Nitric oxide synthase in the adult and developing thalamus: histochemical and immunohistochemical study in the rat.
The distribution of neuronal elements that express nitric oxide synthase (NOS), the synthetic enzyme of the free radical nitric oxide, was investigated in the adult and developing rat thalamus by means of NADPH-diaphorase (NADPH-d) histochemistry, which is a marker of NOS. Immunocytochemistry was also used to confirm the equivalence between the histochemical pattern of staining and the distribution of the expression of the neuronal NOS isoform. In the adult thalamus, NADPH-d-positive and NOS-immunoreactive perikarya were selectively concentrated along the midline (in the paraventricular, rhomboid, and central medial nuclei) and in the dorsal and ventral lateral geniculate nuclei. Isolated clusters of stained neurons were also observed in the lateral posterior nucleus, in the dorsal part of the medial geniculate nucleus, and in the ventromedial nucleus. Positive perikarya were either absent or very sparse in the other thalamic nuclei. Many thalamic domains were, however, characterized by distinct patterns of NADPH-d-positive fibers, preterminal and terminal-like elements. The highest density of stained neuropil was observed in the anteroventral and anteromedial nuclei, in several of the midline nuclei, in the anterior intralaminar nuclei, and in the lateral and medial geniculate nuclei. Although histochemical reactivity was observed in the thalamus at birth, the intensity and the pattern of distribution of staining observed in adulthood was not achieved until the end of the third postnatal week. The NADPH-d histochemical positivity followed discrete developmental schedules in various thalamic domains, and different areas reached a mature pattern at different ages. In addition, populations of transiently stained neuronal cell bodies were observed in the medial thalamus during the first two postnatal weeks. These results show discrete patterns of expression of NOS in the adult and developing thalamus and suggest that nitric oxide may be involved in selected physiological and developmental roles in different thalamic domains.